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»Lfc 0 cDNAJHIf(Ci3^5*5fiO^-e« N *#JK:DNA£^LTgfi?lJ£ 
fc^U 8c©«Bh?, DNAf*-*^-;Mca»$jftTV*$&fc(&E2aj£#Tl> 

ate*/ ^79 h»«».4r^ u zomgm&mvfi-z t^? ^mxnt>tix 
5te^«iB«ifw^r jsfejjsa * tit v ^ 5 o 

RNAi (RNAinterference) b\t, blt&frk&g) 
<D — g& — FfSmRN A ©— $5 Id bfc R N A (double stranded R N 

A : d s RNA) £«^SA1~5 ^-^y K»e*<^m2WJ£*b53& 
*Sf*5. 1 9 9 8#, 4#^d s RNA^AWAS^tl^CjtW 
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<D%mz.%Lxmm%£&^z ttK m^^x^^ntc (Fire e t a i., 



E. ) s V^Drosophila melanogaster (Kennerdell and Carthew, 1998) JSLtPfffl 
»*T?ife5W7^ RNA i tta&jffijtTMttfc^SE 

t"3»^*5£#*.&;ft,5£5R:>fcofc 0 ffLit*tt^!>7©|^E (Wianny 
and Zernikca-Goetz, 2000) fc:fcV>TftMia s #fc£;iVC^5 e RNAi©|ltff 

mut-2, mut-7 N mut-8 N mut-9 N red-l N rde-2, rde-4 ^(Dit^^^^-^-d^^^ 
*ITV>3 (Grishok et al. , 2000) o 
RNA i^Sfrato^tB:, jSAic*3^T\ iftSiV s/^T? r-«£ 

-MMMWf©£jf LTOT £*lT^5 (Eraser et al. , 2000 ;Gonczy 

etal., 2000) o Rtft»*©^y AattMWffc*5t^T t N jIHeH^/ -y#Tty h £.9 

^&tlT:Jo£>T (Wianny and Zernikca-Goetz, 2000), ^(Dif-g^^felff© 

(Travernarkaris et al. , 2000) •^v' a r>^jc (Kennerdell and 

Carhtew, 2000) "Ctt, ^fpJ^SB^i^^ojfe^^^AL, 4»^7tfy 
*5t^)d s RNAirg?U RN A i J&SUriBi*' h 7 = y ^Hj«fetf>f£ 

tiX\,^Zi>K Zti&x<DkzS, j&,*b\z.\ZMoX^t!:^<D&mkXh5 0 



1998) 0 XjlHgL tt^Nicotianatabaccum t Oryza sativa, 7 ?•)-]) 7\ 

h JJ'V y— ^ Trypanosoma brucei (Ngo, H. , Tschudi, C. , Gull, K. , and Ullu, 
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5 d s RN A©J»A*«fe*akA1:6 C i Sr*ft-r^flHBi U/c 0 

#3§« & Ht_hlEIMISrjS»r 5 ft MmMWft&m&tcMig:, y 
?~M.fe7'b UT^ Enhanced green fluorescent protieh (EGFP) ft-fiT- (Cormack 
et al., 1996) SrffiV\ -7 f U^^q t'>l^ y7l/-^-l?lj©- 
$15 (2404£S*f-) % CMVJty^^f— x t h EFla^n^E— ©TSEfc EGFP ©ig 
lSl#S*E5IISr«r"b> $ 5>lt SV40 #V Attflnv^^v^o, ^Aae^&Altg 
U i©3l£^£, EGFP F7>^^a = y^^l>^©SfflfW^AU £0«3§£ 

*3&H©#* bv^^i^^ 

* u>f ^ * -krix ti-e ©-SB £-^ts\ ±aaa*ift*ji^f- ; 

•fi&St^f?-*, ^tefetei'tf— ^— ^^^^W^fctt:^©^^^^^©^^ 
ft-%&l'78~-& — ?^'/<?'g;l)S, Enhanced green fluorescent protien (EGFP) 
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K 'vk**— , ^-;u-=E-y b, £f-^ £^ «>>x zf? s 

*»W©Se>fcjW©«SK:J:ixtf, _L1E©K£, *fjE&i-S^t YvtifiJtmv* 

*; ' 
«; 

*5SKK:*5V^»*L<w:,.^fc HnfrlLlM&H:, v^7-> h s A^^-, . 
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m i « % egfp mfaz&g^m&frk'Sti-fy* $ F<DMM**t mx *&*>° 

B 2 ft, 5' INS240 fr£tf EGFP Mt^E^Jit^^tfT 0 ^^ 5: K®#« 
■ H 4 tt, EGFP dsRNA aSMSTaSfc^Brtf ( 3 . 7 k b ) <£>«3f (±g) £ EGFP . 

7istt>xmi&mm?&&frm m ft o. okb) ©*3S (ts) ' 

®6te N ^M^V^TEGFPmW^Lfc^^^^-fo 1~ 4<-0 <£> 

-??XNo. HIR-1-16L, HIR-7-238L MAi $£$L&m#)t>tlfc-^$ t 
**No. HIR-1-17U HIR-7-237LB\ ^tlftlO^It, RNAi ^jJSfgfc fejlfc 

m 8 n\ ti&tmv egfp myttm'j? Lit-?vxy >^<d egfp (mm 



5 





WO 02/066638 



PCT/JP02/01554 



£■£5 rttKliORNA i (RNAinterference) 3&*ttJ:9*ft 

5' — X X X 2 . . . . . . X n _j X n — 3 ' 

3' ~Y 1 Y 2 Y^Y.-S' 

5' -Y B Y n _ 1 Y 2 Y x -3' 

3 ~X n X n _ 1 XjX^ 5' 



7 0 ^J^T"t5ll^5^^cfiPI^^i^^v^^s N 0tp^700 bp 

"CfclK &tl<fi0~3 00bpgg, i9ffSL<ttO~100bpSif 
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Jfeta^F-fc^-C Yyis*i/=.-ytm%>$:VFl&^ RNA i \z J: 5 it-fe^ ^ 



-fe^h-T'DT^^^ (Enhanced green fluorescent protienK ?}) — V ' 
Uy-fey h • rT'u'TMV (Green fluorescent protienh fnJJ* 

jf©a^*©Mgie?u©-«^s L/tae-r-, -a-e^- 
©tt£B9U ds-ftb ott£s jij -eg& $ tifc ae^- „ -u # - * -afc^©-g& umt © 

soffit, i9#*L<f4lft^Ll OMg-?**, fcib\ r.*L6©«* 
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T't^fST'fcSr s Molecular Cloning: A laboratory 

Mannual, 2 nD ED. , Cold Spring Harbor Laboratory, Cold Spring Harbor, NY. , 1989 N 
AXf Current Protocols in Molecular Biology, Supplement 1~38, John Wiley 

& sons (im-im)mmm<Dj7mmtxmMi- s^^-et^ 

tmtomfcTvmfa # 5. ^ <d a 5 t s r t k & 9 % 
tt&iMfe ntm to k& ^Tmtom&tt&fa # sasa^i «r»m * * 5 c t a* -site 

xyKtyy, ^-r^yv;y^ N fif^ i/7f 37-. jf^i 

HfcitMlSL IM^ y y^AMPM^^^^t-f|3 f:^-^ h (if. 
S?-t— ^ • ' ^-n i^yv • tr 5: J* h y — (The Journal of Biological 
Chemistry) , Vol. 271/ No. 3, ppl638-1644, 1996), >bB-f h V <> Afflfc&fR^ 
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3r n A" % X h ]} — (The Journal of Biological Chemistry) , Vol. 270, 
No. 43, pp25739-25745, 1995 *3«fctfl^ Vol.272, No. 40, pp251 12-25120, 1997) N 

■ y, JKjJ^KfiSSB^l o. (EF-l a), 0 Ttr^V, a j8 $ . 

±|HW{Cfe, ^!lx.«, Molecular Medicine K&B^ifTIJ-^ rsaTVVgSjft^f* 
5 ^r-* - t>&j£-r 5 i b &X $ 5. 0 

Lfdfc h EF1 a 7** ^tl5^ N ^^C^^T^fc^^tf^ 

(1) jST^^n^r-^- 

$Lfflc5-frl>Z) 0 Mx.^ pCAGGS ; chi cken beta-actin promoter and cytomegalo virus 
enhancer, beta-actin intron and bovine globin poly-adenylation signal & 
t\ $\ffiX1skb LTit, H. Niwa, K. Yamanami, J. Miyazaki, Gene, 108, 
(1991) 193-199 £#JI 0 

(2) CMVT'u^-^- 

—^^14, CMVxy/syt-^ CMVT'p^-^-Ct^bti ttt 
^ £tL-5„ LTf3\ Janet A. Sawicki et al Experimental Cell Research 

244, 367-369 (1998) £#J® 0 

(3) ^n^-^i/T-n^r-^w- 

5\ffl3Cl6kb. Ltli, Establishment of Transgenic Mice Carrying Human 
Fetus-Specific CYP3A7 Yong Li, et al, Archives of Biochemistry and Biophysics, 
Vol. 329, No. 2, 235-240, 1996 &#Ji 0 

(4) Apolipoprotein E ytt^—& — 
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. J»iSJn»^^aSr*HUfc^n^-^-5|^|fcfcLT«,Siiionetetal., 
1993, J. Biol. Chem. , 268, 8221-8229 &&Mo 
(5) mALtc^mKtt%:(D7v*-?- 

Srf^fife-fSm^^^fetLSo IIElfclte LTtt, OkamotoM., etal., J. Exp. 
Med., 175, 71 (I992)£#3g 0 

(1) i/ a ?S? 3 ^Aoiscs.joit^scs'iB^I 

Rebecca Kellum and Paul Schedl, Cell, Vol. 64, 941-950, March 8, 1991 

(2) i/3 gypsy h 7 ^^VV-tfM :/ —|B?lJ 
Holdrige, C. , and D. Dorsett, 1991 Mol. Cell. Biol. 11: 1894-1900 

(3) ^ = TU/Vf-/U7 7^— -tf-O^l^— i?|B^J 

KojiAkasaka, et. al. , Cellular and Molecular Biology 45 ( 5), 555-565, 1999 
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(4) t Jt^PJfiBEAD^^^h 

Zhong, X. P. , and M. S. Krangel, 1997 Proc. Natul. Acad. Sci. USA 

(5) t hTaKytfSEfiB-lOO (apoB) -r h ]) yt*7$ y?* S" hUt 
Namciu et al, 1998, Mol. Cell. Biol. 18: 2382-2391 

# y AWiP'>^/l«?!l©*fW! i UTtt % SV40 # y AftUP v^:ryw£ 

tt««rtei ?-<D&fcmb LTtt, «fy£Wfs pBTrP2, pBTacl, 
pBTac2^-f;h,<b-<-y ^^f— AftJ; «9 r^JK) , pKK233-2 (Pharmacia *L 
Hi) , pSE280 (Invitrogen tfcfi) N pGEMEX-1 (Promega tfc§£) , pQE-8 (QIAGEN #M) , 
pQE-30 (QIAGEN tfcJK) % pKYPIO (#MBg 58-110600) . pKYP200 (Agrc. Biol. Chem. , 48, 
669 (1984) ] s PLSA1 [Agrc. Biol. Chem., 53, 277 (1989) L pGELl [Proc. Natl. Acad. 
Sci. USA, 82, 4306 (1985)],pBluescrlptII SK+.pBluescriptll SK(-) (Stratagene 
%M), pTrS30(FERMBP-5407h pTrS32(FERM BP-5408), pGEX (Pharmacia 
pET-3 (Novagen ttM) , pTerm2 (US4686191, US4939094, US5160735) N pSupex, pUBl 10, 
pTP5,pC194 N pUC18[Gene, 33, 103 (1985) ),pUC19 (Gene, 33, 103(1 985) ] N pSTV28(£ 
^^l±M) ,pSTV29(M^^) x pUC118(«itl±M),pPAl(#|iBg 63-233798), 
PEG400 (J. Bacterid. , 172, 2392(1990)], pQE-30 (QIAGEN tttD^tfS^rf b*L 

&n%@±b1rZ>'<? (DMcftMk LT, m*.t£. YEpl3(ATCC37115) , 
YEp24(ATCC37051), Ycp50(ATCC37419) , pHS19, pHS15 fWbtlS^, Zflh 
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Witomm&mizb-rz^ff-oMcftMkLT^ #R&\ pcDNai, P cDM8(:7t- 

3^tfc<£ 5 rfjjRh PAGE107 C#HB¥ 3-22979; Cytotechnology, 3, 133, (1990)], 
pAS3-3( # g§ 2-227075) , P CDM8 C Nature, 329, 840,(1987) ], 
pcDNAI/AmP(InvitrogenttM) ,pREP4(Invitrogen£t§SD ,pAGE103[J. Blochem. , 101, 
1307(1987)], pAGE210WWe>ft5#\ ^*lbfcfiW6$tlS*>tfer4ftV\ 

^a^f!) frAJWW, (^/M^cr^-fe^JS, f- 

*M^k SitiM ("t^w^js, cosi», cos7», cnommm), fit^io 

JSv S MfS (Sf9 Sf21 High5 $|[IJi&*804&&JH £ i^T't 5 n 

»**BJtt^©t*A#tfci: Ltlt xv^ hn 
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*t h"#?UW&£ LTft. ^!7*s 7y K ^/we-* K 

#*UY ^!7* t LTtt. fll&tf, f&Kfc LTte C57BL/6 DBA/2 
BALB/c 3Rtt4^3&SW fetlx 'SSH5Ri LTte B6C3F1 ^$c s B6D2F1 
ff«b*k ^P-XK3P=-t Lm ICR 3RjR<t^*swe>^5. 
mitLXits Mx.)$, Wi s t a r, SDftifWb^, 

ju& at&aejSs _t£«, *I3§3«, 

Ms is ar«sR, '*ih£je*, m^r^s ®m> /mh, &h 
m w, *mm, tojil mm. #©> ©iw, 

ft>, *3§s +rmi£s ttJi, jMf, Ms Iuazj&s *ft& N 

IPJft, Jfeik H\ ll®, ##»ftif«s*rf 6*u SfcMaWMST* 
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5 7" n * -HWfc I- ? ^ ^ W b# y^mM tt if £ 

^ft ate^ ©$ ir] # s«ie?ij * ¥rfe<D mm $ * 5 & & k « % * >v^ jt 

tf x Th7tY^y y ^ ^ y ^ (ecdysone) ^rflj^ LfctftaWS&V* r A 
%\\m^cx e- 1 oxP^rAiOTl^^, 
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*5 it 5 mAmte+omAtz. 'im&®<Dmmm$ iMot^x ^# 

fr5 0 Hfr^*:/v^y^tt|^7V^y (lhrh) fcsv^tt-tois&ftSrS^, 

lafeiW^fl&w-r^Ttc^Aitfe^^^-r-So 
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h 7 3>* = y * »%©#J^^P^^oV^ "Cfi, 09*. fcf, Manipulating 
the Mouse Embryo (Brigid Hogan et al, Cold Spring Harbor Laboratory 
Press, 1986) N Gene Targeting, -A Practical Approach, IRL Press at Oxford 
University Press (1993), s<4 ^—^T;Vi/ U — X8 , $?— ^ ^ 

^, ESM^rfflV^c^^!>^©«, ^±|t (1995), ^I^^^aT. 

WffiO&ftm£fe<Dg i l&bt£Zmm-?&?>WM2 0 0 1-4 60 8.9fO!B 
1 : ^A3t^ 5' INS 240 CE EGFP IR ©fit^ 

3' di^^i^ csai© 240 m.m<Dj f—zn^^t frbtm vit a 
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. mtfci: t?as*fc#»T?fc 5i^«1"5 IfeftSrfcfc. &oT, 5' {lis 3' (BOM 
jtFR:I«ICE3aj©246aa6©>f^^v— ^-4r«pt, N CMVi^n^- n EFla7u 
TS6ICEGFP ©ig|R)tK£E#l'Sr#OpUC19 5' 3' INS240 CE EGFP IR ^ 
b^Aitfc^© 3* ;£3SRl}?A£tlTWc 3' -Y ^ V— * — ie?i]£|£< £ £ R: 
±9* #Alt^-efe5 5' INS 240 CE EGFP IR £TlB©;il9 «^tfc 0 
PUC19 5\ 3' INS240 (=17 h JJ ^W^p tr^**-f l>-^-E^J©at 

IM©7 7^ V h&pUC19^^ — <D-?;v3-?vi— ^y-y^-j # A Ufc 
^**H © XhoI\ Afl II IMfc-. P CE-EGFP-1 Cfcj&fc :Takada, T. , flu Selective 
production of transgenic mice using green fluoresent protein as a marker. 
Nature Biotech. 15: 458-461, 1997) <D Xhol - Afl II TO>f£ 2 ^PTCffA 
LT* ^Ji* JM109 h7^7t-ALT, 7°7^5K 

pUC19 5', 3' INS240 CE EGFP £#fc (Hi). 

PUC19 5' , 3' INS240 CE EGFP <D Kpnl % Sail ®mU$L~- Litmus28 EGFP <D Kpn 
I-Xho I Am, 7 ^- a V U ±M SURE2 m (* h 7 * iN- ^tfc) 

£ F7^^-ALt, M#^iB^J^07°7^5 h\ P UC195' , 3' INS240 
CE EGFP IR&#fc (01), 

PUC19 5' , 3' INS240 CE EGFP IR frt> 3' ^ U— Z—Wg^^tsffiftikty 
»t (H2) ttaTOlDff4ofc, 

PUC19 5' , 3' INS240 CE EGFP IR £ Kpnl £ Swal £ £ WILfc, *4t*Mtt<Z> 
^5.4kbp©DNA®TJt^«t!3, pUC19 5* ,3' INS240 CE EGFP IR/Kpnl, Swal ^ 

iWILfct, 7x/-;viffl, ^nn^Attlf), y -/M£Jg£frV\ 
BAP^^Lfc. 

pEGFP-1 (* n >x y ^ ) © Af III 0JIBg?*iff&£ % Swal lg||gi*&8M&£r&0 
Linker ALfc7°7 7> ^ KpEGFP-1 SwL £ Kpnl Swal T#a— >. 
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rwntmm u m 1. okb P ©dna^^ 9 ttj u K Pn i-swai ^ t l?c m 
2)0 

pUC19 5' ,3' INS240 CE EGFP IR/Kpnl, Swal ^<??-h KpnI-Swal mft k £ 
DNA Ligation Kit ver. 2 (Takara) S:ffl^t7^-'>3>U jzBM SURE2 
ttlr h7V^7^--AL-C v EcoT22I £ Swal, NotI LfcDNA^if^*^ 

pUC19 5' INS240 CE EGFP IR k$i% LtCo, 

> EF-la/n^-;?-©^^^ EGFP X^ir^lS^J^o^Aa^fc- 
li^LTCo pUC19 5' INS240 CE EGFP IR d^£> IR ia?IJeD|&*£ Kpn I 
faJIWIfM^As &cfct^ Eco RI-Kpn I m—(D EGFP T ls<?~t y^mO^A 

3H\ egfp m^m.wsMm.^Wr)i(ommh K P ni yy#-©#A (^3) 

■77 X 5 KDNA, pUC19 5' INS 240 CE EGFP IR £ NotI laO^m pUCl9 
5' INS 240 CE EGFP IR/NotI ^ ?-t Lfc 0 £ <bfC, t^77^^^>3 ^£ 
KCfcfe CIAP^i «9 J^y^bMS^, Z7^y-/^m, ^np*/^AfttH s ^ 

pUC19 5' INS 240 CE EGFP IR/NotI -<^-£ Kpnl fpjPSl?IifM£#o y ^ 
Kpnl Linker &DNA Ligation Kit ver. 2 (Takara) TZy 4 >f—\ V a ^ 
J1109 & F7^7t-AU Kpn I tr^ M:|Alfc7 , 7^5; K pUC19 
5' INS240 CE KpL £#fc 0 

pUC19 5' INS240 CE KpL & EcoRI, Kpnl t^IL, Tjtf u—^ ff^WM. 
&iS^t£§3 9fctiLlEjItZU pUC19 5' INS240 CE KpL/BcoRI, Kpnl ^9 ? — b L 

fc 0 &(D^-e©-fe/u7 7-ry— -> 3 ^?rKCfc*ciAP^j;9^y ym 
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Litmus28 - EGFP ^-#-jt<£^£i? AUttgLfc LITMUS28 EGFP & EcoRI 
t Kpnl l?MLfc 0 T#n-*^>-?i;^c*jU LITMUS28 EGFP/EcoRI-Kpnl D 
NAf&rtf&^fc (@3) 0 

PUC19 5' INS240 CE KpL/EcoRI-Kpnl ^ * - 2: LITMUS28 EGFP/EcoRI-Kpnl EGFP 
Iff^lrDN A Ligation Kit ver. 2 £/8l>-C7^f iXa VL, JM109 XmWZ h 
7>X7*-&U BsrGI t Swal P— = 

fc 0 I©/7^^ K*r, pUC19 5'. INS240 CE EGFP AS Ufc 0 

( 1 ) EGFP M£^giEWfc^#^M (@ 4 <D±f£<7)gI) 

PUC19 5' INS240 CE EGFP IRT^^ KDNA^, 7A-# y J; 9 

MLfco ^(DZfy** EcoT22I*3j:^SwaI-C'ML, T^fn-^^/Vffi 

^Sl^±l?^3.7kbp(DDNA|ff>}-^ii^ m^m^^i^tHJUXLfco £k 
\z.y^J —>V? n n N ^ n n A$ ttj&t/^ * / i *) L 

fc 0 jUit-C^fUCfc D $ bfcffijR&, PBS(-);-C 1. 5ng/ml left 5 £ 5 fc#3RLfc. 

(2) BGWTV^-fe^KRfit^Hfjff^OWR (S4©TS©0) 

PUC19 5' INS240 CE EGFP AS^7^$ KDNASr, T/V* V «fc 5 

UMLTCo r.©^7^ $ EcoT22I*5«tU«SwaI-C^SL, T$n— xtfn^t 

ft*»K:J:»)«&2.9kbp©DNA»f>i-Sr^fi«, S^ffiSrfc: J: 0 [eJifcLfc. $ 

fc. jmfo&Wt i 9 * PBS (-) -C 1. 2ng/ml fcft 5 £ $ fcftjR Lfc c 

3 : ^ £ * »Ci3 lj"5RNA i &^m£>$*f 
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(1) 3»#P©f£ffl 

3»iP©mm±, ifflfeo^ifefcflev^ (1971) ■flc^wTfrojt. 

*X-?t*\Z4 8 B^m||QH-CFMS6 Rtf hCG(5 £HJ^ft&£t U-£©^ 16-18 
^MteW^fcftflfcUEGFP f9^^x=s'^'7!)7 (Masaru Okabe, et al, FBBS 
' Letters 407 ( 1997 ) 313-319) (#F^I&©#>J 1. 5 iSMfffclfrf-iMSO * 

M^tLfc m 100-150 a^//£ Do ncffiKi 6 mNk\z8H-o>& 2 a^©*ttj 

©^£fe (1997) l^ot, «£#?:Mbft«r/BV^«#Ufc. «Dfe$*ufcg» 
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n&m ifrt>4 ©mia>fc*B«©ia*ifc*»fc*„ 

oi^t'^ % m#k i ^ e> 5 ©faft/Wcis«©^&;i«<£ j ?- 0 

7. ^jfcttV/K— ^ V/<2'%j& s Enhanced green fluorescent protien 
(EGFP) TrfcS, »*5l6K:»t©»Wftjfe.3tfi?-. 

i o . i ^ e> 9 ©^rtu^^ia^tDm^^A^^^-tfM^mx.^^ 

1 1 . tto&g. 1 0 fclBft©*!**^^ ^-Sr^rSJglHEgMfc. 

i 2 . i frb 9 ©ia*.jftx.3ie^xril»M l 0 \Z^M<DU^^.-< 

1 3. 1 2 fclffi«©lBS&* ^1-5* t h^lHJM^^^fc^PW 
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